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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain stimulation 
suitable for preventing lumbago and improving a 
balancing function by providing forcible swinging for the 
tensing/slackening of a muscle group mainly in a waist 
part to a seat, measuring three-dimensional position 
information in the vicinity of the waist and the 
tensing/slackening state of the muscle group mainly in 
the waist and corresponding these to each other. 
SOLUTION: A controller 3 is constructed by using a 
computer device, and controls a parallel mechanism 2 
based on control information written beforehand from a 
data input section in a data storage section. For the 
data input section, a three-dimensional sensor attached 
to the vicinity of a human coccyx part, a motion capture 
composed of a plurality of TV cameras for detecting a 
position by picking up the image of the sphere of 
reflection attached to the vicinity of the human waist or 
the like is used. For performing this measuring, 
measuring time is adjusted beforehand for a surface 

muscle potential and three- dimensional position information. In other words, based on 
correspondence by time, the tensing/slackening of a muscle caused by any changes in a waist 
position is known. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Motion analytical method characterized by giving a compulsory splash to a 
seat so that the muscular group which makes the lumbar part a subject in the 
condition of having sat down on the seat may become tense and loosen, measuring 
the condition of stress and relaxation of the muscular group which makes a subject 
the positional information and the lumbar part of a three dimension near the lumbar 
part, and matching both. 

[Claim 2] A seat is motion analytical method according to claim 1 which is the 
saddle attached in the horse, and is characterized by starting measurement of the 
surface myoelectric potential of the spine standing-up sources by the telemeter, 
latissimus dorsi, an antinode oblique muscle on either side, and recti abdominis at 
the same time it starts measurement of the positional information of the three 
dimension near the lumbar part using the motion capture which has arranged two or 
more sets of TV cameras, while attaching sphere of reflection near the lumbar part. 
[Claim 3] A seat is motion analytical method according to claim 1 which is the seat 
of the simulator which simulates the motion on a saddle, and is characterized by 
starting measurement of the surface myoelectric potential of the spine standing-up 
sources by the telemeter, latissimus dorsi, an antinode oblique muscle on either side, 
and recti abdominis at the same time it starts measurement of the positional 
information of the three dimension near the lumbar part using a magnetic metering 
device. 

[Claim 4] Motion analytical method characterized by extracting the information 
about the impaction efficiency of the three dimension near [ suitable for training of 
the muscular group relevant to prevention of low back pain ] the lumbar part from 
the measurement result of claim 1 thru/or claim 3. 

[Claim 5] Motion analytical method characterized by extracting the information 
about the impaction efficiency of the three dimension near [ suitable for training of 
the muscular group relevant to balance maintenance ] the lumbar part from the 
measurement result of claim 1 thru/or claim 3. 

[Claim 6] It is the motion auxiliary device which is equipped with the seat where a 
trainee sits down, the driving means which makes a seat rock by the three 
dimension, and the control means which directs the location of a seat to a driving 
means, and is characterized by determining the location of the seat in each time of 
day using the information about the impaction efficiency of the three dimension near 



[ suitable for prevention of the low back pain extracted by the motion analytical 
method of claim 4 or claim 5 ] the lumbar part. 

[Claim 7] It is the motion auxiliary device according to claim 6 which is equipped 
with a data storage means to store the unit pattern of the location of a seat for 
which it asked from the information about the impaction efficiency of the three 
dimension near [ which has the periodicity extracted corresponding to the quick time 
and gallop of a horse , respectively ] the lumbar part , and is characterized by a 
control means give the unit pattern by which reading appearance is repeatedly 
carried out from a data storage means to a driving means . 

[Claim 8] It is the motion auxiliary device according to claim 6 characterize by to 
have a data-storage means store the unit pattern of the location of a seat for which 
it asked from the information about the impaction efficiency of the three dimension 
near [ which has the periodicity extracted corresponding to the footpace of a 
horse ] the lumbar part , and for a control means to superimpose the change pattern 
accompanied by a sudden change on the unit pattern by which reading appearance is 
repeatedly carry out from a data storage means to irregular timing , and to give a 
driving means . 

[Claim 9] A driving means is claim 6 characterized by being constituted by three 
degrees of freedom so that a seat may be made to rock about the vertical direction, 
a roll, and a pitch thru/or a motion auxiliary device according to claim 8. 
[Claim 10] The seat where a trainee sits down, and the driving means which makes a 
seat rock by the three dimension, The control means which directs the location of a 
seat to a driving means, An electrical-parameter-extraction means to perform 
orthogonal transformation to the unit pattern of the location of a seat for which it 
asked from the information about the impaction efficiency of the three dimension 
near [ which has the periodicity extracted by the motion analytical method of claim 
4 or claim 5 ] the lumbar part, and to ask for a multiplier group as a parameter, The 
motion auxiliary device characterized by having the operation means given to a 
control means in quest of the location data which consist of two or more elements 
in which the location of the seat of each time of day is shown using the parameter 
stored in a data storage means to memorize a parameter, and the parameter storage 
means. 

[Claim 11] Said operation means is a motion auxiliary device according to claim 10 
characterized by adding the change value of a random number to each element of 
location data, and giving a control means. 

[Claim 12] Said operation means is a motion auxiliary device according to claim 10 
characterized by adding the change value which has 1/f fluctuation in each element 



of location data, and giving a control means. 

[Claim 13] Said operation means is a motion auxiliary device according to claim 10 
characterized by carrying out the multiplication of the multiplier to at least 1 
element of location data, and giving a control means. 

[Claim 14] The motion auxiliary device according to claim 10 characterized by 
making adjustable the time interval which gives location data to a control means 
from said operation means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motion auxiliary device which 
can make prevention of the motion analytical method for creation of data required 
for prevention of low back pain, or training of a balance function, and low back pain, 
and the motion for training of a balance function perform to a trainee. 
[0002] 

[Description of the Prior Art] Give a stimulus (generally an oscillation and a splash) 
to a trainee, it is made to exercise compulsorily conventionally, and the various 
proposals of the motion auxiliary device which acquired the specific motion 
effectiveness are made. There are some which were indicated by JP,7-67924,A as 
this kind especially proposed for relaxation of low back pain, or prevention of a 
motion auxiliary device. When people have the saddle (seat) which straddles and sits 
down and do both-way migration of the saddle in order, it is made for the motion 
auxiliary device indicated by this official report to become tense and loosen the 
muscular group which makes the lumbar part a subject. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, also by that to 
which a seat is moved simply approximately, a certain thing of a certain amount of 
effectiveness to relaxation or prevention of low back pain is not enough, and the 
high motion auxiliary device of effectiveness is demanded further. In view of the 
above-mentioned reason, it succeeds in this invention, and is for that the object 
offers the motion analytical method which enabled it to ask for the stimulus suitable 
for prevention of low back pain, or improvement in a balance function, and providing 
the motion auxiliary device which trains the muscular group which makes the lumbar 
part a subject, and aims at prevention of low back pain, and improvement in a 
balance function. 



[0004] 

[Means for Solving the Problem] Invention of claim 1 gives a compulsory splash to a 
seat so that the muscular group which makes the lumbar part a subject in the 
condition of having sat down on the seat may become tense and loosen, it measures 
the condition of stress and relaxation of the muscular group which makes a subject 
the positional information and the lumbar part of a three dimension near the lumbar 
part, and matches both. According to this approach, in order to strengthen the 
muscular group which matches the activity of the muscular group which makes a 
subject the location change and the lumbar part near the lumbar part, and is useful 
to prevention of low back pain, or the consolidation of a balance function, it is easily 
analyzable what kind of location change should be given to the lumbar part. In 
addition, vocabulary called the location of a three dimension is used in semantics 
including a parallel displacement and a rotation. That is, the variation rate and 
inclination of right and left and the upper and lower sides are included approximately. 
[0005] In invention of claim 1, a seat is the saddle attached in the horse, and 
invention of claim 2 starts measurement of the surface myoelectric potential of the 
spine standing-up sources by the telemeter, latissimus dorsi, an antinode oblique 
muscle on either side, and recti abdominis at the same time it starts measurement 
of the positional information of the three dimension near the lumbar part using the 
motion capture which has arranged two or more sets of TV cameras while attaching 
sphere of reflection near the lumbar part. Since motion capture is used by this 
approach, following in footsteps of a motion [ a actual horse ] is possible. 
[0006] In invention of claim 1, invention of claim 3 is the seat of the simulator by 
which a seat simulates the motion on a saddle, and it starts measurement of the 
surface myoelectric potential of the spine standing-up sources by the telemeter, 
latissimus dorsi, an antinode oblique muscle on either side, and recti abdominis at 
the same time it starts measurement of the positional information of the three 
dimension near the lumbar part using a magnetic metering device. By this approach, 
it becomes possible to create data indoors, without using a horse actually. 
[0007] Invention of claim 4 extracts the information about the impaction efficiency 
of the three dimension near [ suitable for training of the muscular group relevant to 
prevention of low back pain ] the lumbar part from the measurement result of claim 
1 thru/or claim 3. Invention of claim 5 extracts the information about the impaction 
efficiency of the three dimension near [ suitable for training of the muscular group 
relevant to balance maintenance ] the lumbar part from the measurement result of 
claim 1 thru/or claim 3. 

[0008] Invention of claim 4 and claim 5 is a desirable embodiment. Invention of claim 



6 is equipped with the seat where a trainee sits down, the driving means which 
makes a seat rock by the three dimension, and the control means which directs the 
location of a seat to a driving means, and the location of the seat in each time of 
day is determined by the information about the impaction efficiency of the three 
dimension near [ suitable for prevention of the low back pain extracted by the 
motion analytical method of claim 4 or claim 5 ] the lumbar part. According to this 
configuration, a trainee only sits down on a seat, it can strengthen the muscular 
group which makes the lumbar part a subject, without doing one's best especially in 
a muscular consolidation, and can perform prevention of low back pain, and the 
consolidation of a balance function. 

[0009] Invention of claim 7 is equipped with a data storage means to store the unit 
pattern of the location of a seat for which it asked from the information about the 
impaction efficiency of the three dimension near [ which has the periodicity 
extracted corresponding to the quick time and gallop of a horse, respectively in 
invention of claim 6 ] the lumbar part, and a control means gives the unit pattern by 
which reading appearance is repeatedly carried out from a data storage means to a 
driving means. 

[0010] Invention of claim 8 is equipped with a data-storage means store the unit 
pattern of the location of a seat for which it asked from the information about the 
impaction efficiency of the three dimension near [ which has the periodicity 
extracted corresponding to the footpace of a horse in invention of claim 6 ] the 
lumbar part, and a control means superimposes the change pattern accompanied by 
a sudden change on the unit pattern by which reading appearance is repeatedly 
carried out from a data-storage means to irregular timing, and gives it to a driving 
means. 

[0011] Invention of claim 7 and claim 8 is a desirable embodiment, especially 
invention of claim 7 has effectiveness in prevention of low back pain, and invention 
of claim 8 has effectiveness in the consolidation of a balance function. The driving 
means is constituted by three degrees of freedom so that invention of claim 9 may 
make a seat rock about the vertical direction, a roll, and a pitch in invention of claim 
6 thru/or claim 8. While according to this configuration the same effectiveness as 
the case where the driving means of six degrees of freedom is used can be realized 
by the driving means of three degrees of freedom and generation of a unit pattern 
becomes easy, cost can be reduced also about a device. 

[0012] The driving means which invention of claim 10 makes rock the seat where a 
trainee sits down, and a seat by the three dimension, The control means which 
directs the location of a seat to a driving means, An electrical-parameter-extraction 



means to perform orthogonal transformation to the unit pattern of the location of a 
seat for which it asked from the information about the impaction efficiency of the 
three dimension near [ which has the periodicity extracted by the motion analytical 
method of claim 4 or claim 5 ] the lumbar part, and to ask for a multiplier group as a 
parameter, It has the operation means given to a control means in quest of the 
location data which consist of two or more elements in which the location of the 
seat of each time of day is shown using the parameter stored in a data storage 
means to memorize a parameter, and the parameter storage means. According to 
this configuration, since what is necessary is just to store the parameter with little 
amount of data in the data storage means as compared with the unit pattern in 
addition to the same operation as invention of claim 6, the amount of data stored in 
the data storage means can be reduced. 

[0013] In invention of claim 10, said operation means adds the change value of a 
random number to each element of location data, and gives invention of claim 1 1 to 
a control means. With this configuration, since the random number is added to 
location data, if the amplitude of the random number added to location data is small 
set up as compared with the amplitude of the time series of location data Not to 
mention stopping being a periodic and monotonous motion and the effectiveness of 
prevention of low back pain or relaxation being acquired, though a motion of a seat 
reflects location data It can prevent weariness arising or coming to maintain balance, 
without a habituation using the muscles of the lumbar part, and high effectiveness 
can be acquired to the consolidation of the muscular group which makes the lumbar 
part a subject. 

[0014] In invention of claim 10, invention of claim 12 adds the change value said 
whose operation means has 1/f fluctuation in each element of location data, and 
gives it to a control means. According to this configuration, since 1/f fluctuation is 
contained in the splash of a seat, in addition to the same operation as invention of 
claim 11, the natural fluctuation which is not a mechanical and unnatural motion will 
be included in the splash of a seat. 

[0015] In invention of claim 10, said operation means carries out the multiplication of 
the multiplier to at least 1 element of location data, and gives invention of claim 13 
to a control means. According to this configuration, since the amplitude which a seat 
rocks by setting up a multiplier suitably can be changed in addition to the same 
operation as invention of claim 6, according to whenever [ acquisition / of a user ], 
or a habituation, the strength of a splash is changeable. 

[0016] Invention of claim 14 makes adjustable the time interval which gives location 
data to a control means from said operation means in invention of claim 10. 



According to this configuration, by changing the time interval which gives location 
data to a control means in addition to the same operation as invention of claim 6, 
the repeat period of a splash of a seat can change and change can be given to the 
speed which a seat rocks. 
[0017] 

[Embodiment of the Invention] (Operation gestalt 1) This operation gestalt moves 
the seat 1 where a trainee takes a seat according to the parallel mechanism 2 as a 
driving means, as shown in drawing 1 R> 1. Motion control of a parallel mechanism 2 
is performed by the control unit 3 including the control means mentioned later. 
[0018] A parallel mechanism 2 is equipped with the standing ways 21 fixed to an 
orientation, and the movable base 22 supported above the standing ways 21 through 
six feet 23 as shown in drawing 2 . Each foot 23 is combined through universal joints 
24a and 24b to standing ways 21 and the movable base 22, respectively. Moreover, 
each foot 23 consists of rod 23b which consists of a ball screw inserted free [ an 
attitude ] into support cylinder 23a combined with standing ways 21 through 
universal joint 24a, and support cylinder 23a, and actuator 23c which it has [ c ] the 
gear which meshes to rod 23b, and makes rod 23b move with the revolution of right 
reverse. The point of rod 23b is combined with the movable base 22 through 
universal joint 24b. Therefore, if actuator 23c of each foot 23 is controlled, 
respectively and the amount of attitudes of rod 23b is adjusted, the location of the 
movable base 22 to standing ways 21 can be adjusted suitably. 

[0019] Six feet 23 detach foot 23 comrades which are combined with standing ways 
21 as approached at a time in two, and are combined by approaching to standing 
ways 21, and have combined them with the movable base 22. By such configuration, 
control of six degrees of freedom of the parallel displacement of three directions 
which intersect perpendicularly mutually, and a rotation centering on the shaft of 
each direction is attained. That is, the migration which combined 
rectilinear-propagation round trip migration of right and left and the upper and lower 
sides and the revolution round trip migration around an antero-posterior axis, a 
lateral axis, and a normal axis is attained approximately, and the movable base 22 
moves with six degrees of freedom at the seat 1 combined with the movable base 22 
as a result. The movable base 22 of a parallel mechanism 2 will perform those 
compounded actuation rather than the actuation decomposed into above 
rectilinear-propagation migration and rotations actually. 

[0020] In order to give the following explanation easy, system of coordinates 
centering on a seat 1 are introduced. That is, the rectangular coordinate system of 
the right-hand system which makes the cross direction of a seat 1 X shaft 



orientations, makes Y shaft orientations and the vertical direction Z shaft 
orientations for a longitudinal direction, and sets a zero as the core of the standing 
ways 21 of a parallel mechanism 2 is set up. A deer is carried out, and while the 
location of the three directions of X shaft orientations, Y shaft orientations, and Z 
shaft orientations is adjustable, as for the movable base 22 of a parallel mechanism 
2, the inclination of the circumference of each shaft of the X-axis, a Y-axis, and the 
Z-axis becomes adjustable. The revolution of the circumference of a pitch and the 
Z-axis is called [ the revolution of the circumference of the X-axis ] a yaw for the 
revolution of the circumference of a roll and a Y-axis. 

[0021] A control device 3 is constituted using a computer apparatus, and controls a 
parallel mechanism 2 based on the control information (positional information) 
beforehand written in the data storage section (data storage means) 32 from the 
data input section 31 to be shown in drawing 3 . As the data input section 31, the 
three-dimension sensors (a magnetic instrumentation, gyroscope sensor, etc.) 
attached near people s coccyx are used, or the motion capture which consists of 
two or more sets of the TV cameras which picturize the sphere of reflection 
(spherical reflective object) attached near people's lumbar part, and detect a 
location is used. About generation of control information, it mentions later. 
[0022] The data storage section 32 consists of semiconductor memory, and the 
control information stored in the data storage section 32 is changed into the die 
length of each foot 23 of a parallel mechanism 2 in operation part 30 (such a 
conversion operation is called reverse kinematics count). The result of an operation 
in operation part 30 is given to the actuator control section 33. In the actuator 
control section 33, the amount of actuation of actuator 23c according to the die 
length of each foot 23 for which it asked by operation part 30 is decided, and 
actuator 23c is driven through an actuator 34. An actuator 34 controls the 
energization to actuator 23c based on the amount of actuation decided by the 
actuator control section 33. That is, a control means is constituted by operation 
part 30, the actuator control section 33, and the actuator 34 in this operation 
gestalt. 

[0023] By the way, the control information stored in the data storage section 32 As 
shown in a table 1, 6 groups with the location Xi of X shaft orientations, Y shaft 
orientations, and Z shaft orientations, Yi, Zi (i is a positive number), inclination (roll, 
pitch, yaw) thetaXi of the circumference of the X-axis, the circumference of a 
Y-axis, and the circumference of the Z-axis, thetaYi, and thetaZi (i is a positive 
number) are set up with a fixed time interval about a seat 1. This control information 
is the time series data generated as mentioned later, and one period is stored as a 



series of oscillating patterns with periodicity. Below, such a series of oscillating 
patterns are called unit pattern. This unit pattern is divided with a fixed time interval 
shorter enough than one period, and the above-mentioned 6 groups are set up for 
every break. In short, the unit pattern is constituted by the time series data of 6 
groups. 



[0024] 
[A table 1] 
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[0025] Based on control information (unit pattern) as shown in a table 1, if reverse 
kinematics count is performed to the data of each time of day of a table 1 by 
operation part 30, the die length Lij (i= 1 — 6j positive number) of each foot 23 of a 
parallel mechanism 2 can be found. That is, as shown in a table 2, the die length Lij 
of six feet (a table 2 has expressed on foot 1-6) 23 in a fixed time interval is found. 
[0026] 
[A table 2] 
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[0027] By the way, if a seat 1 is made to rock how in order to train the muscular 
group which makes the lumbar part a subject for the purpose of prevention of low 
back pain, or improvement in a balance function, it must analyze how the muscular 
group which makes the lumbar part a subject becomes tense and loosens. Then, if it 
surveys how the muscular group which makes the lumbar part a subject becomes 
tense and loosens when what kind of stimulus (splash) is given to those who are on 
a simulator which performs the same actuation as people and the horse which are 
carrying out horse riding, in order to train those muscular groups, it turns out what 



kind of stimulus should be given, and understands [ what kind of thing is desirable as 
a splash pattern given to a seat 1 , and ]. 

[0028] The following approaches are adopted for extracting a unit pattern. First, 
sphere of reflection 1 1 is attached in the back around [ waist ] those who ride on a 
horse, and right and left like drawing 4 . Moreover, the myoelectric potential 
measurement sensor 12 used with a telemeter so that the surface myoelectric 
potential of the musculus erector spinae, latissimus dorsi, an antinode oblique 
muscle on either side, and recti abdominis can be measured is attached. A motion of 
sphere of reflection 1 1 is detected by the motion capture which has arranged two or 
more sets of high sensitivity TV cameras 13 around the transit route (the arrow 
head A shows the migration direction) of a horse like drawing 5 , and detects the 
positional information of the three dimension near the lumbar part. Surface 
myoelectric potential and the positional information of a three dimension double 
measurement start time in the case of this measurement. That is, when the location 
of the waist changes how by matching by time of day, it can know which muscles 
became tense and loosened how. Specifically, the positional information of a three 
dimension like drawing 6 (a) and the measurement data of myoelectric potential like 
drawing 6 (b) will be matched. 

[0029] In the extract of a unit pattern, data may be collected about the person who 
rode on the simulator which moves like a horse. That is, as shown in drawing 7 , it 
may drive according to the parallel mechanism 2 which mentioned above seat 1a of a 
saddle shape, and the same splash as a horse may be given, and the information on 
stress and relaxation of the muscular group which makes a subject the positional 
information and the lumbar part of a three dimension may be collected. Moreover, 
since this kind of equipment is used indoors, it can use a magnetic metering device 
as a means to collect the positional information of the three dimension of the lumbar 
part. The positional information of a three dimension and the measurement data of 
myoelectric potential are matched by time of day like those who have ridden on the 
horse also in this case. 

[0030] By the way, it is thought that the low back pain called low back pain, 
especially position lumbago is generated in the following processes. That is, a bone 
comes to support the truncus directly in the part of the joint of a pelvis and the 
backbone, without using muscles, such as a sit-up and the back. This is in the 
condition which stands with the antinode near at hand as projected. It stops using a 
back group (especially musculus erector spinae), and stops next, also using a sit-up 
after that. In this way, a nerve comes to be suppressed and the symptoms of low 
back pain are shown. Since the symptoms of low back pain develop in such a 



process, if it is going to prevent low back pain, it turns out that what is necessary is 
just to strengthen these muscular groups. 

[0031] When this invention persons performed measurement mentioned above, the 
motion of two rhythm centering on the vertical movement corresponding to quick 
time acquired the knowledge of urging the activity of the latissimus dorsi located in 
the back of a navel, and the latissimus dorsi of the 50mm upper part, among the 
gaits of a horse. Surface myoelectric potential was measured from the recti 
abdominis of the navel section, and a navel by the recti abdominis on 50mm, the 
right-hand side musculus obliquus externus abdominis, the left-hand side musculus 
obliquus externus abdominis, and the latissimus dorsi of the back of a navel, and 
measured it by six places of the latissimus dorsi on 50mm from the navel here. 
Consequently, the result of urging the activity of the muscles of the musculus 
erector spinae and a back core to the oscillation by quick time among the muscular 
groups which make the lumbar part a subject was obtained (the location of the three 
dimension in quick time is shown in drawing 8 , and the electromyogram in quick time 
is shown in drawing 9 .). moreover, drawing 9 (a) — the recti abdominis of the navel 
section, and this drawing (b) — a navel — as for the right-hand side musculus 
obliquus externus abdominis and this drawing (d), the recti abdominis on 50mm and 
this drawing (c) show the latissimus dorsi on 50mm from a navel to the left-hand 
side musculus obliquus externus abdominis and this drawing (e), as for the latissimus 
dorsi of the back, and this drawing (f). The same is said of the following 
electromyograms. Moreover, the motion of three rhythm which emphasizes the 
revolution to order focusing on the vertical movement corresponding to gallop 
acquired the knowledge of urging the activity of recti abdominis (the location of the 
three dimension in gallop is shown in drawing 10 , and the electromyogram in gallop 
is shown in drawing 1 1 ). That is, if the motion by quick time and gallop is combined, 
a sit-up and the back can be strengthened. Since the onset of low back pain can be 
prevented if the symptoms of low back pain develop and a sit-up and the back are 
strengthened by not using muscles, such as a sit-up and the back, as the onset 
process of low back pain mentioned above explained on the other hand, if the splash 
corresponding to quick time and gallop is given, the onset of low back pain can be 
prevented. 

[0032] According to an above-mentioned viewpoint, the unit pattern corresponding 
to quick time and gallop is created based on location survey data, and it stores in 
the data storage section 32. In aiming at prevention of low back pain, it connects 
serially the unit pattern of quick time as shown in drawing 12 (a) stored in the data 
storage section 32, and (b), and gallop (in the example of a graphic display, the 



period of T1 and the unit pattern of gallop is set to T2 for the period of the unit 
pattern of quick time). However, since change becomes discontinuous in case a 
different unit pattern is connected, a bond pattern is used and interpolated in order 
to connect both the unit pattern smoothly like drawing 12 (c) (the period of a bond 
pattern is made into T3). 

[0033] Being strengthened with on the other hand training the muscular group which 
makes the lumbar part a subject also about a balance function is known. According 
to research of this invention persons, among the gaits of a horse, a motion of four 
rhythm centering on the vertical movement corresponding to a footpace stimulates 
the activity of the musculus obliquus externus abdominis on either side, and the 
knowledge of using a sit-up to the shake of right and left is acquired (the location of 
the three dimension in a footpace is shown in drawing 13 , and the electromyogram 
in a footpace is shown in drawing 14 ). 

[0034] However, in order to come to predict a motion in about 2-3 seconds to a 
periodic shake and to strengthen a balance function with a normal person's balance 
maintenance function, there is little effectiveness only at a periodic shake. So, in 
this operation gestalt, the abrupt change is given to irregular timing with the 
acceleration within the limits at which safety is maintained. That is, a change pattern 
I'ke drawing 15 (b) which contains an abrupt change with a unit pattern like drawing 
15 (a) is prepared for the data storage section 32. It is superimposing a change 
pattern like drawing 15 (b) to irregular timing, although the unit pattern of drawing 15 
(a) is connected serially fundamentally. It enables it to give an abrupt change like 
drawing 15 (c) (in the example of a graphic display, the period of the unit pattern of 
a footpace is made into T four, and the period which superimposes the change 
pattern is shown as T5). 

[0035] As explained above, various kinds of unit patterns, change patterns, etc. are 
stored in the data storage section 32, and a splash pattern is generated by 
connecting serially, interpolating a unit pattern, or superimposing it in operation part 
30. Thus, since a splash pattern is generated by various kinds combining two or 
more unit patterns, though a small number of unit pattern is used comparatively, a 
complicated splash pattern can be generated, and a splash pattern can be generated 
economically. 

[0036] The splash pattern generated by operation part 30 is given to a parallel 
mechanism 2 through the actuator control section 33 and an actuator 34 as 
mentioned above, and a seat 1 rocks it by actuation of a parallel mechanism 2. 
Moreover, according to a splash pattern, it can use for prevention of low back pain, 
or the consolidation of a balance function as mentioned above. 



(Operation gestalt 2) Although the operation gestalt 1 is driving the seat 1 with six 
degrees of freedom of X shaft orientations, Y shaft orientations, Z shaft orientations, 
and the inclination (a roll, a pitch, yaw) of the circumference of the X-axis, the 
circumference of a Y-axis, and the circumference of the Z-axis, effectiveness is 
acquired by prevention of low back pain, and the consolidation of a balance function 
even if it drives a seat 1 with three degrees of freedom. Especially, the knowledge 
that there was high effectiveness was acquired in Z shaft orientations, a pitch, and 
the combination of a roll. 

[0037] When the seat 1 was driven using the unit pattern of a footpace and the 
surface myoelectric potential of various muscles was measured about three persons, 
a result like drawing 16 thru/or drawing 18 was obtained for every everybody. Nine 
kinds shown in each drawing of results are results when only the X-axis (**), a 
Y-axis (**), the Z-axis (**), a yaw (**), a pitch (**), and one degree of freedom 
each of a roll (**) drive a seat 1 by nine kinds of each of the combination (**) of a 
pitch and a roll, the combination (**) of the X-axis, a pitch, and a roll, and the 
combination (**) of the Z-axis a pitch, and a roll. Moreover, it is the percentage of 
the myoelectric potential in the above-mentioned actuation over the myoelectric 
potential at the time of driving the axis of abscissa of each drawing by the muscular 
class, and driving an axis of ordinate with six degrees of freedom. Furthermore, the 
result similarly measured about gallop is shown in drawing 1 9 thru/or drawing 21 . 
[0038] Although there is dispersion in these measurement results, even when a seat 
1 is driven with Z shaft orientations, a pitch, and three degrees of freedom of a roll, 
it turns out that the muscular group which has effectiveness in prevention of low 
back pain or the consolidation of a balance function can be trained. Therefore, as 
compared with the case where a parallel mechanism is used as a driving means, 
reduction of large cost is attained by making a seat 1 rock using the driving means 
of such three degrees of freedom. Other configurations and actuation are the same 
as that of the operation gestalt 1 . 

[0039] (Operation gestalt 3) With the operation gestalt 1 , although the unit pattern is 
stored in the data storage section 32, when the number of the time series data of 6 
groups which constitute a unit pattern increases, the big storage capacity as the 
data storage section 32 will be required. That the number of time series data 
increases is the case where set up short the time interval of the time series data 
which constitute the unit pattern, or the period of a unit pattern becomes long. 
[0040] So, with this operation gestalt, while reducing the amount of data stored in 
the data storage section 32, discrete orthogonal transformation has been performed 
to the time series data which constitute a unit pattern so that grasp of the property 



of a unit pattern may become easy. A multiplier train is extracted by performing 
discrete Fourier transform to the time series data which specifically constitute a 
unit pattern. If orthogonal transformation is performed, since the description will 
generally concentrate on the multiplier of a low degree, even if it omits a high order 
multiplier, reverse orthogonal transformation can restore the information near the 
information on original. Then, if distortion is allowed to increase somewhat, the 
amount of data can be further reduced by omitting a high order multiplier. Thus, if 
stored in the data storage section 32 by making into a parameter the multiplier train 
searched for from the time series data which constitute a unit pattern, it will mean 
carrying out the data compression of the unit pattern, and the storage capacity 
required of the data storage section 32 will be reduced as compared with the case 
where a unit pattern is stored in the data storage section 32. Moreover, since it is 
concentrating on the multiplier of a low degree, the description of a unit pattern can 
grasp the description of a unit pattern easily with a parameter. 

[0041] If the parameter stored in the data storage section 32 is used, it can ask for 
6 groups of the location of the seat 1 in each time of day. Such 6 groups are called 
location data. That is, in operation part 30, it asks for the location data for every 
time of day by reverse orthogonal transformation (inverse Fourier transform) using a 
parameter. The data flow of the operation gestalt 1 and the data flow of this 
operation gestalt are shown in drawing 22 and drawing 23 , respectively. With the 
operation gestalt 1, as shown in drawing 22 (a), the data input section 31 consists of 
measurement section 31a which detects the positional information of the three 
dimension near people's lumbar part, and processing section 31b which extracts a 
unit pattern from measurement section 31a, and the unit data for which it asked by 
processing section 31b are stored in the data storage section 32. Processing which 
stores a unit pattern in the data storage section 32 is performed apart from the 
processing which drives a parallel mechanism 2 (that is, processing which drives a 
parallel mechanism 2 is performed online, then ofHine). In case a parallel mechanism 
2 is driven, like drawing 23 (b), reading appearance of the unit pattern stored in the 
data storage section 32 is carried out, and the signal which drives a parallel 
mechanism 2 through the control section 35 which consists of operation part 30, an 
actuator control section 33, and an actuator 34 is generated. Operation part 30 is 
made to serve a double purpose also as an operation means as mentioned above. 
[0042] On the other hand, as shown in drawing 23 (a), the data input section 31 is 
constituted from this operation gestalt by measurement section 31a which detects 
the positional information of the three dimension near people's lumbar part, 
processing section 31b which extracts a unit pattern from measurement section 31a, 



and electrical-parameter-extraction section 31c which performs discrete Fourier 
transform to a unit pattern, and extracts a parameter. The parameter for which it 
asked by electrical-parameter-extraction section 31c is stored in the data storage 
section 32. For example, a parameter can be obtained in a form as shown in a table 
3 to the unit pattern shown in a table 1. It is n>N here. That is, the parameter of the 
number becomes less than the time series data of a unit pattern. 
[0043] 
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[0044] In case a parallel mechanism 2 is driven, as shown in drawing 23 (b), an 
inverse Fourier transform is performed to the parameter stored in the data storage 
section 32 by the operation part 30 which is an operation means, and it asks for the 
location data of each time of day. Location data are generated in a form as 6 groups 
of each time of day t of every as shown in a table 4. 
[0045] 
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[0046] operation part 30 performs reverse kinematics count like the operation 
gestalt 1, for example, as shown in a table 5, it finds the die length Lit (i= — it is 
shown that 1-6t are data of time of day t) of each foot 23 of a parallel mechanism 2 
from location data. 



[0047] 

[A table 5] 
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[0048] The die length Lit of the foot 23 of a parallel mechanism 2 is given to a 
parallel mechanism 2 through the control section 35 which consists of an actuator 
control section 33 and an actuator 34, and a parallel mechanism 2 drives it. By the 



way, since the splash pattern for every period becomes the same as mentioned 
above when driving a parallel mechanism 2 by the repeat of a unit pattern, or when 
driving a parallel mechanism 2 using a parameter, a seat 1 becomes a periodic and 
monotonous motion and there is a problem of a user getting bored or coming to 
maintain balance, without a user's getting used to a motion and using the waist. 
Then, since change is given to migration of a seat 1, there is independent [ no ], it 
combines and various kinds of following techniques are used. 

[0049] That is, as shown in a table 6, the die length Lit of the foot 23 of a parallel 
mechanism 2 is found by performing reverse kinematics conversion to the location 
data which added change value alphaNt (N=X, Y and Z, thetaX, thetaY, thetaZ, and t 
mean the data of time of day t) to each element of 6 groups of location data (or 
time series data which constitute a unit pattern), and added change value alphaNt. 
Change value alphaNt can make it generate here by random numbers. Moreover, you 
may be change value alphaNt which contains 1/f fluctuation. However, the amplitude 
of change value alphaNt is set up smaller than the amplitude of the original location 
data, and even after adding change value alphaNt, it is made to be reflected in 
location data. 
[0050] 
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[0051] In order to give change to the splash of a seat 1, as shown in a table 7, the 
multiplication of the multiplier betaN (N=X, Y and Z, thetaX, thetaY, and thetaZ) is 
carried out to at least one of each elements of 6 groups which constitute location 
data. With a table 7, it is multiplier betaN to all elements. Multiplication is carried out. 
Thus, multiplier betaN It will be multiplier betaN if multiplication is carried out. The 
amplitude which makes a seat 1 rock with magnitude can be changed. 
[0052] 
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[0053] Moreover, if the time interval which carries out reverse kinematics 
conversion of the 6 groups which constitute location data as shown in a table 8 is 



changed (time of day is multiplied by the multiplier gamma in a table 8), the period of 
location data can be changed and the speed of a motion of a seat 1 can be changed. 
Other configurations and actuation are the same as that of the operation gestalt 1. 
[0054] 
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[0055] 

[Effect of the Invention] Invention of claim 1 gives a compulsory splash to a seat so 
that the muscular group which makes the lumbar part a subject in the condition of 
having sat down on the seat may become tense and loosen. It is what measures the 
condition of stress and relaxation of the muscular group which makes a subject the 
positional information and the lumbar part of a three dimension near the lumbar part, 
and matches both. In order to strengthen the muscular group which matches the 
activity of the muscular group which makes a subject the location change and the 
lumbar part near the lumbar part, and is useful to prevention of low back pain, or the 
consolidation of a balance function, it is easily analyzable what kind of location 
change should be given to the lumbar part. 

[0056] Since motion capture is used, following in footsteps of a motion [ a actual 
horse ] is possible [ a seat is the saddle attached in the horse like invention of claim 
2, and ] what starts measurement of the surface myoelectric potential of the spine 
standing-up sources by the telemeter, latissimus dorsi, an antinode oblique muscle 
on either side, and recti abdominis, at the same time it starts measurement of the 
positional information of the three dimension near the lumbar part using the motion 
capture which has arranged two or more sets of TV cameras, while attaching sphere 
of reflection near the lumbar part. 

[0057] Like invention of claim 3, a seat is a seat of the simulator which simulates 
the motion on a saddle, and by what starts measurement of the surface myoelectric 
potential of the spine standing-up sources by the telemeter, latissimus dorsi, an 
antinode oblique muscle on either side, and recti abdominis, it becomes possible to 
create data indoors, without running a horse actually at the same time it starts 
measurement of the positional information of the three dimension near the lumbar 
part using a magnetic metering device. 

[0058] Like invention [ **** / extracting the information about the impaction 
efficiency of the three dimension near / suitable for training of the muscular group 
relevant to prevention of low back pain / the lumbar part from the measurement 



result of claim 1 thru/or claim 3 like invention of claim 4 ] of claim 5 If the 
information about the impaction efficiency of the three dimension near [ suitable for 
training of the muscular group relevant to balance maintenance ] the lumbar part is 
extracted from the measurement result of claim 1 thru/or claim 3, the motion of 
near the lumbar part suitable for prevention of low back pain or training of balance 
maintenance can be known. 

[0059] The driving means which invention of claim 6 makes rock the seat where a 
trainee sits down, and a seat by the three dimension, Have the control means which 
directs the location of a seat to a driving means, the location of the seat in each 
time of day is determined by the information about the impaction efficiency of the 
three dimension near [ suitable for prevention of the low back pain extracted by the 
motion analytical method of claim 4 or claim 5 ] the lumbar part, and a trainee only 
sits down on a seat. The muscular group which makes the lumbar part a subject can 
be strengthened without doing ones best especially in a muscular consolidation, and 
there is an advantage that prevention of low back pain and the consolidation of a 
balance function can be performed. 

[0060] It has a data storage means to store the unit pattern of the location of a seat 
for which it asked from the information about the impaction efficiency of the three 
dimension near [ which has the periodicity extracted corresponding to the quick time 
and gallop of a horse, respectively like invention of claim 7 ] the lumbar part. If the 
unit pattern by which reading appearance is repeatedly carried out from a data 
storage means is given to a driving means, a control means Effectiveness is in 
prevention of low back pain, and it has a data storage means to store the unit 
pattern of the location of a seat for which it asked from the information about the 
impaction efficiency of the three dimension near [ which has the periodicity 
extracted corresponding to the footpace of a horse like invention of claim 8 ] the 
lumbar part. If a control means superimposes the change pattern accompanied by a 
sudden change on the unit pattern by which reading appearance is repeatedly 
carried out from a data storage means to irregular timing and it is given to a driving 
means, effectiveness is in the consolidation of a balance function. 
[0061] While the effectiveness as the case where the driving means of six degrees 
of freedom is used with the driving means same, like invention of claim 9 what is 
constituted by three degrees of freedom so that a seat may be made to rock about 
the vertical direction, a roll, and a pitch can be realized by the driving means of 
three degrees of freedom and generation of a unit pattern becomes easy, it has the 
advantage that cost can be reduced also about a device. 

[0062] The driving means which invention of claim 10 makes rock the seat where a 



trainee sits down, and a seat by the three dimension, The control means which 
directs the location of a seat to a driving means, An electrical-parameter-extraction 
means to perform orthogonal transformation to the unit pattern of the location of a 
seat for which it asked from the information about the impaction efficiency of the 
three dimension near [ which has the periodicity extracted by the motion analytical 
method of claim 4 or claim 5 ] the lumbar part, and to ask for a multiplier group as a 
parameter, It is a thing equipped with the operation means given to a control means 
in quest of the location data which consist of two or more elements in which the 
location of the seat of each time of day is shown using the parameter stored in a 
data storage means to memorize a parameter, and the parameter storage means. 
Since what is necessary is just to store the parameter with little amount of data in 
the data storage means as compared with the unit pattern in addition to the same 
effectiveness as invention of claim 6, there is an advantage that the amount of data 
stored in the data storage means can be reduced. 

[0063] An operation means like invention of claim 1 1 by what adds the change value 
of a random number to each element of location data, and is given to a control 
means Since the random number is added to location data, if the amplitude of the 
random number added to location data is small set up as compared with the 
amplitude of the time series of location data Not to mention stopping being a 
periodic and monotonous motion and the effectiveness of prevention of low back 
pain or relaxation being acquired, though a motion of a seat reflects location data It 
can prevent weariness arising or coming to maintain balance, without a habituation 
using the muscles of the lumbar part, and high effectiveness can be acquired to the 
consolidation of the muscular group which makes the lumbar part a subject. 
[0064] In what adds the change value whose operation means has 1/f fluctuation in 
each element of location data like invention of claim 12, and is given to a control 
means, since 1/f fluctuation is contained in the splash of a seat, in addition to the 
same effectiveness as invention of claim 1 1, it can be made the motion including the 
natural fluctuation which is not a mechanical and unnatural motion about a seat. Like 
invention of claim 13, by some which an operation means carries out the 
multiplication of the multiplier to at least 1 element of location data, and gives to a 
control means, since the amplitude which a seat rocks by setting up a multiplier 
suitably in addition to the same effectiveness as invention of claim 6 can be changed, 
there is an advantage that the strength of a splash is changeable according to 
whenever [ acquisition / of a user ], or a habituation. 

[0065] By changing the time interval which gives location data to a control means in 
what made adjustable the time interval which gives location data to a control means 



from an operation means like invention of claim 14 in addition to the same 
effectiveness as invention of claim 6, the repeat period of a splash of a seat 
changes and there is an advantage that change can be given to the speed which a 
seat rocks. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the operation gestalt 1 . 

[Drawing 2] It is the perspective view showing the parallel mechanism used for the 
same as the above. 

[Drawing 3] It is a block diagram same as the above. 

[Drawing 4] It is the explanatory view of the positional information of a three 
dimension same as the above, and the measuring method of myoelectric potential. 
[Drawing 5] It is the explanatory view of the measuring method of the positional 
information of a three dimension same as the above. 

[Drawing 6] It is drawing showing the positional information of a three dimension 
same as the above, and the measurement result of myoelectric potential. 
[Drawing 7] An example of the simulator used for the same as the above is shown, 
(a) is a side elevation and (b) is rear view. 

[Drawing 8] It is drawing showing the three-dimension location in quick time in the 
same as the above. 

[Drawing 9] It is drawing showing the electromyogram in quick time in the same as 
the above. 

[Drawing 10] It is drawing showing the three-dimension location in gallop in the same 
as the above. 

[Drawing 1 1] It is drawing showing the electromyogram in gallop in the same as the 
above. 

[Drawing 12] It is the explanatory view showing generation of the splash pattern of 
the low back pain prevention from a unit pattern in the same as the above. 
[Drawing 13] It is drawing showing the three-dimension location in a footpace in the 
same as the above. 

[Drawing 14] It is drawing showing the electromyogram in a footpace in the same as 
the above. 

[Drawing 15] It is the explanatory view showing generation of the splash pattern of 
the balance functional enhancement from a unit pattern in the same as the above. 
[Drawing 16] It is drawing showing the measurement result corresponding to the 



operation gestalt 2. 

[Drawing 17] It is drawing showing the measurement result corresponding to the 
operation gestalt 2. 

[Drawing 18] It is drawing showing the measurement result corresponding to the 
operation gestalt 2. 

[Drawing 19] It is drawing showing the measurement result corresponding to the 
operation gestalt 2. 

[Drawing 20] It is drawing showing the measurement result corresponding to the 
operation gestalt 2. 

[Drawing 21] It is drawing showing the measurement result corresponding to the 
operation gestalt 2. 

[Drawing 22] It is the block diagram of the operation gestalt 1 shown as an example 
of a comparison with the operation gestalt 3. 

[Drawing 23] It is the block diagram showing the operation gestalt 3. 
[Description of Notations] 

1 Seat 

2 Parallel Mechanism 

3 Control Unit 

1 1 Sphere of Reflection 

12 Myoelectric Potential Measurement Sensor 

1 3 TV Camera 

30 Operation Part 

31 Data Input Section 
31a Measurement section 
31b Processing section 

31c Electrical-parameter-extraction section 

32 Data Storage Section 

33 Actuator Control Section 

34 Actuator 

35 Control Section 



PftGE BLANK (uspto) 



(19)B#B4$ffJf (JP) (12) & fffl *|# 1^ & # (A) 



#^11-155836 

(43)^18 B ¥^11¥(1999)6^15B 



(51)IntCl. s 

A6 1B 5/11 

A 6 3 B 23/035 

A 6 3 K 3/00 



F I 

A 6 1 B 5/10 

A 6 3 B 23/035 

A 6 3 K 3/00 



3 1 OZ 



M&HOftM OL (±15H> 



(21)fflH#^ 


#M¥10-63717 


(71) USA 


000005832 










(22)tBKB 


¥*R10^(1998) 3^13B 




AB?JffR«mA^n«l048S» 






(72) ^mm 




(31)«jfe*fcfe3B#^ 


4S1PF9 -260705 






(32)fi$fcB 


¥9 (1997) 9 £25B 






(33)ffiJfctfc£fgB 


B* (J P) 




ne & 






















(72)&9m 
























(74)ftSA 













(54) [SMdofcfM S»i^«f^*<fcOTii«ia«@ 



(57) ami 

V^ftffl-rSo «Mii#ftLfegffl«, ±5Ec0i 




1 



(2) 



ftmW- 1 1 - 1 5 5 8 3 6 

2 



wffintiKDmmitffitth-rz c tzwmtt zmmm 1 sh 

im&m 4 ] m$tm 1 3 coftfifj^g*^ p, 20 

umm 5 ] tmm 1 Lflt#n 3 ©tHMtssfr e, 

4 s it annua 5 (Dwmftffijimc «t 0 am l ft 

* UMBK J: 0 ftjgs ti* c i: * W« 4: * jlKtffKjg 
Bo 

a*nfc«we«w-r ««aw*stt© 3 &7t©ffiB»ttfc 

*^ » t> M L Bt^ ffi ^ n ^ / ^ - > ^fgft^gtc # 

|S*^ 6 fH«©aiWf B&gfi 0 40 

saawtfitt© 3 &rt(DiiLW&micM? *w «a« 6* 

Tl^SCfc 6 fc^Ltt#« 8 ffitt© so 



s^-rasuffli^siu i«*j«4$fettii*JH5(Da«i^ 

C»*«l 2] tffBBfflW^Stt, f4fir-?(DMf 

S c £ ##11 i: f 5 WsRUt l o ia«c«S»iffigj^B 0 
BSjRJgl 3] WI2M»3M8fcJ\ Mf-?0'>4< 
i:t iBJRte«»***LTffl»¥®te#*Sci:*# 

®i:-rsit*«i oia*«Da»«ffiiSBo 

[0 0 0 1] 
[0 0 0 2] 

IftSi&SBt LTfi, WHHF 7-6 7 9 2 4 #^{CfB 
B«, AA^Wv>-p«S|» (ffirtf) ^tu^tcffi 

[0 0 0 3] 

tm&mz it step t s^^i^ip^^Kitc ^ 



(3) 



nm 1 ?- 1 1 - 1 5 5 8 3 6 



CO 0 0 4] 

mm*m&:?zrzib<D^mi nt&n i causa* mm 

3^7t;©tiiBi:v>-5fflf§(±, W&ifr i: (site 

[0 0 0 5] W*«2 0aWtt> W#« 1 ©RfBfcfc^ 
0 Wf % 1 1 fe tc«St^cD T V * * 7 £1EB L 

CO 0 0 6] If*a3£0fgB^«, 1 (DftBMlCSS^ 

fHW* Bflifc-r 5 ttOT'^^c c<D^ffiT-«, HKHcJS* 
1^5<:J:i5:<, Srt-Px-^^fig-rsc: fcOTTHglc 30 

CO 0 0 7] «W&SU©«l!l§ti, Bg&g 1 &^us*« 

3<otf»itt**>6j^<oi»ihKMjit-sa5«»©wi«f= 
tstot'S-So w*a5o»?8tt, mm&u&^lm 
nnic is l fc»sw*is<o 3 ^Tnoffis^tt^ w-r § « $a 

CO 0 0 8] M$3i4, M#*5cD#§B£iiStg;Lt,>HSg 

w-s»«©ffi«#i»3Rgi 4 $fctt»*« 5 <oan&##ra 

offl«SWiK:BB't*1f«K:«kt)Jsfe3t*n*fco-p*So 

co 0 0 9] rnxmionwa. m#m6<D&wici8^ » 



COO 1 0] M2ftH8<D$£IHfd:« »*fl|6C0»ra*E«^ 

<aB<9¥<u' ^-y^it^f-^ ie«#a , 
<&/ ^ - >icM&m<t*ft o mt^z - >*Tm*i%: $ 
coo 1 1] w*s7, m^8(D^mitm^^mm 

*<fcS„ »*9|9 0«Wtt, M2&H6&«^l,M$gt8 0) 
tf>y^i:{cot/>T@tt^-yr««i:3fc3 S^fttcWA^ti 

coo 1 2] w^i o<oare«. Mfiiiffi#^#^-r« 

ffiB^ww^aKjB^-rswjtii^ai:, »*«4 *fet* 
as** 5 (owshtomis mc «t t» am l jq W'i4^*-r s 

7><-^i:LT*465/^^^-^attl^ai:, — 
^%ieiS-r5^-^IB1«.¥ai:> ;<7^-*Ei¥iSK 

-tm&smfr (ft «•?*- ^ Tiw»¥aK:#* 

SiH»¥ai:?:fii^i.t©T'^i> 0 co«j«fc«tntf» 
Jt« L T f 1 - ^ «©'>^ </ v ^ ^ - * * -r- ^ f 2«#a 
fe < f - ^ ft ^rfgM-T S c i: 7» 1 5 . 

co o i 3] n^qi i i <D?£Bm. mxm 1 ooswt 

m-ett. &B7*-^tcSLSc*ira©tTv>s^e>, ffiB-7 2 
- * k j&D»-r s a^os*i ; &{iiBf J - * ^ jfijcofiifi 

>"7.^: i: o 0 -T 5 <t 3 tc^:-50^rBS±-r -5 C i: 



(4) 



WPWFP 1 1 - 1 5 5 8 3 6 



[0 0 14] flt$g 1 2 05M3tt, 1 0<O«SBfc 

c©»jSteJ:nfcrs ttttottftic l/f 

[0 0 15] M$9(l 3£Df§SJ3«\ fflWfcHl OOfgHj^C 
*fc«^**»bT*JW#afc#*Sfc<0"C**«> CCD 

[0016] m&gi 4 ©anna, n^ni OO^C 

a whihwm&r.*. s c t k <t *> **<o zc 

[0 0 17] 

[^©Hfisomfi] c*«mii) **ew&t8ti, 0 
i k^-t cfc d k % ssHa^tfBflrrsgjs i zmm^m 

tLTW^lsfrttl— XA2tC<fc9&i&£'£5o ^7 

stjsiiga 3 «fc o fT&*>nso 

[0 0 18] ^7WM*-XA2tt, lll2(C^1-<t9 

£ffififcH£SttSHSfe2 1 6*£OP2 3£ 3 
MTS^2 1 <D±^ttcSRf?nfcRl«I^2 2h?:i 
*.*„ #892 3(4, @5££?2 1 *5<fct>*BTItl^2 2CCML 
T^tl^tX^-— ^'al'Vh 2 4 a, 24b^ 
LTtS^StiTVSo SB2 3B, @5££J2 He 

a-/^;l/i?3^yh2 4 a*^LTe^LftW- 
bVS2 3 ai:> -9-aH — hfS2 3 a CD4ncitilgft&CJf A 
?nfotH^i:i»)%5n7 H2 3 b a>y F2 3 
bfcW^r*=P7*tt*IE2!<00*5tc#T3Ta'y F2 3 
b^itjI^-^ST^^-J-X— £ 2 3 c i:fr5>&I>o n>y 
F2 3b <T>9t$&mt=L=-> *—VrA>i? 3 > h 2 4 b £r:0 < 
LTRII&-&2 2fce^*n*. IfcA^t, »230 
7i/fal-^ 2 3 c^n^hSJSPLTn-y F2 3b 

(DiSsa^iffiiisTnti®^ 2 nc*tr 5bH(j£?2 2© 
{sb^jS^k usts-r -5 c t &T* 5 o 

[00 19] 6#<QS92 3«, 2*f-3*«jfflrf4J:? 
SLT^^nTV5MJ2 3|Wkfc£:StiLTRli!j£r2 2(c 

«li:©6gtJg<D$iJWRllglC^i> 0 o£<3. Rli6^2 



[0 0 2 0] WTflDSHBfcSSfc-rsfc*^ fiSf l * 

fcU I^^7^J t *-^2©H^2 1(D 
;^7l/;V^A-XA2«^2 2(t X«2TI«0* Yffl 

#fik ztt7ji^©3^ri«io{iBjb^^T*feSi:fcfc^ 
leifp^HK^a— ;K YfflUJtXDHliE^'y^N ZfflHI 
[0 0 2 1] WIHSsB3tt3>'lia — ^Se«*fflV-»T« 
3 1 *>>e>-r-#K«gB (•r-^fHtt¥©) 3 2ta55fr 

u»»*asnfcsww«« cffiBUHB) k:*^t/<5 

\s;\,**}=.Xl*2&fflmt?>c T-ZAtl?$3 1 hbT 
(±, A«M##jfi^^*?#ttfc3^7r-tr^-9- (««ft*l 

ttOttttfcKftfe* mVicDELMM) fcjtfltbTffiB*** 

[0 0 2 2] T'-i'iaBff 3 2 «fc»3fc 
3 0tC^V>T^-7 l/;WA-XA2©»2 3tDft^tC 

3 3tC^-X.F>n?>o r*faI->«»*3 3T?(iiS» 
SP 3 0T?#a&fc£-P2 3©S«^fSbfcT^^3.X-^ 
2 3 cO»f^«*Ri6, «KKlgP3 4§frLT7^faX 
-^2 3 c^ffiK-r^o K1&SI53 4t±T^7^3.X-^*J 

ffligi5 3 3 -e^toe>n/'ci&f^«tcS-^v''T7^^iX-^ 

2 3 C\Olt«9J»t«. O^tls *HlfifBffifC^V^ 
T«, i*»gP3 OtT^^-a.X-^SlJfflIgl5 3 3 i:IE«igi5 

3 4 kfcj: oww^sbWdjasn*. 

[0 0 2 3] t£ZT\ 7*-^8S1ti5 3 2»«:«tt*n* 

Ift, Ytt^lRl, ZlftTjlSl^BXi , Yi , Zi (1« 
IESSC) i:. XWIhI*). YlfilHlt). Zlft[a]<?<Dffi^ (n- 
;K tf<y^ 3—) 9xi, 0yi, 0zi (itiiEHS) to 

9, swttoss-a^Jgift^^-vtbTi^ffi^ 



(5) 



&ffl¥- 1 1 - 1 5 5 8 3 6 



<fc9fe+#»c«^-£ll9HHm-CKW&*U *K«JOiT [0 0 2 4] 
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a — ;P 
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z, 




0 Y 1 




T 2 


X 8 


Y 2 


Zs 




0 Y2 


0 Z2 


T 3 


X, 


Y, 


Za 




0 Y3 


0 Z 3 


















x n 




z. 


0 X a 


0 Yn 


0 Zu 



CO 0 2 5] * 1 <D& r> ttmWt li (C 

s^t, jh»l§i5 3 o vm i o^^gijco^-^tcieaK 

Lij (l = l~6, j«iE») Srj£i6£ci:tfT*££o 
OSS, j2(DJ:7(c, — ^lfflimai?g>6^0Bi OS 



2T'iiil~6f«LT$S) 2 3©S$ L u A^i6P. 

[0 0 2 6] 
K2] 





PI 


M2 


W3 


JW4 


W5 


me 


Ti 


Ln 


Lai 


Lai 


L 4 3 


L 6 1 


L.i 


T 2 


L 1 2 


L 2 2 


L a 2 


L 4 2 


L 6 2 


L 6 2 


T 8 


L 1 8 


L 23 


L a 3 


L 4 3 


L 53 


L 6 3 
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L 2 tt 


L 3 a 


L 4 a 


L 6 n 


L 8 n 
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[0 0 2 7] £C3T\ jMftQBik^'^^XtMBofll 
»{t^fT&-3 «fc 7^->5al/-^tt-3 TV^-S A(C if<D 

[0 0 2 8] *tt/^-y*ftttit«(CttaTO*a* 
SSfflf St\ *tc**A©«BH<0»4>i:;te&i:*«: 



40 



50 



SCttf-PtS, Mfat£H£teW6 (a) <D«J:3^:3^7C 
<D<£«if$gi:06 (b) 0«fc3fcS5«{ft<OW£-r-*fc 

[0029] *tft/<*— xoattifctt, mtmmcm< 

3^©{ftBB«fc»ffl$*±ttfc**jB03»© 
SB«SF*3^fflt->S*-'&x HSgP<0 3^7C<DttB'ltffi*iR 
•So C(D^-g-feStc»oTV'5Ai:|5l^^3^7cO{5iB 

[0030] £C3T\ BBfc<eBBttBtt&fcft-9- 
«HB». WTO^^^Xa-b^T'^-r^^^^en 



g 



(6) 



ftffiW- 1 1 - 1 5 5 8 3 6 

10 



TVS. OS K) - fflBB-^W«r*ifOflSW*fflV^K#« 

So cn«JK*tutc5§€WrJ;3tcLT3ioTV-'S^flS 
TfeSo (t<(c#S®irS5) *fl!frfc< 

s„ 

[0 0 3 1] ##§0#g 6 tt±5S L fcffljjefcfrft ^Ct(c 10 

b/c2jH?<Dl!jt«, ^*©J|«fc:ffi«?-*j£»«i:* 
<D5 0mm±m<D&f?ffi<DmW]*U-?£^5%l&*n 

)R % ^©JWO/SWjR, ^±0 5 0mm±O£fi 
T<D 3 ^7C<Ofi[Hv la 9 tCjS^TOf5«0 ; &^"ro $ 20 

09 (a) ti'N-twoflBiess, ram (b) i±^£ 

K> 5 OmmicDffiWffi, WH (c) «;&flJ<Dfl.fll*ttL 
|W)0 (d) &£«0*1-Bg**®S, mm (e) tt'sfOK* 
tOj£W®5> 110(f) «-ve<fc >5 5 0mm±©|£fl$ 

f«±Ttt*+^KW«'\<oiHiK*»w , r* 3js?cDi(j 

frttx IIKejB^ttfcffi-rfcv^fclJIfcWfc (01 OK 
m*fr?<D 3 ^7t(Dffi«, 01 l teK#T*©flB«H*jj* 

flBSS*£tf»®*3Mfc*Scfca<T***o —2k ±kEL so 

coo3 2] ±i&cDm&icffi.^nffl7 ! -2icm-3^Tm 
tc« % ^12^3 2 izfem-znrcm 1 2 (a) 

(b) ©«fc3&a#&«fctfig*<DJMfi^*— V#B$3Rfl| 40 
T 1 , IK^cD^^* — ^cDjggf^T 2 £ bTV^S) o 

jSRtcfcs 012 (c) (ozvicm&ii'^— > 

"fS (O&if^* — :/«Dfl»i*T 3 i:LTV^S) o 

C0033] >^y*wmc'D^x*>m%t>*±fo 
Tv^So *3£wmz<Dmftic&ni£m<D&m(Do*>i%*& 



fcV^»lJitf»5*vrvS (01 3Kff*T70 33557C© 
fu«, 0 1 4 te«*T*©jK*H*^) o 
[0 0 3 4] Lfrbfctf&x jE«*A<E»<5:/X««r« 

^fflij-r S «fc 3 K & V) „ 7^ Z/TMffi&MC* S ft 46(Ctt 

/i^^ffino^T-ti^sA^^v^ *ct\ *nmi& . 

5, H15 (a) ©«fc 3 m$ 
*SSft*-&ty01 5 (b) cOJ:5^{t/^->'%T f - 
*te«g[53 2fCfflIcbT33^ a*W»C{±01 5 (a) 
O^tt^^-^^SSJUfltrteSBKU-o-otBIl 5 (b) 

C^Tk 015 (c) ©■fcSfcSSfc&^ffc^S.scfc 
tfT#S<fc 5 fc bT<^S (0^W)T«^O*fe^^— 
V©JB»!*T 4 fcU StfbX*— I/fcMLT^SJHIffl 
£T 5 ilLT^LTV^S) „ 
[0 0 3 5] &LtWtfflLrc£5iC, -r-^fEfitSBS 2£ 

< * - > ^Sfly < ^ - vft if *«itt b t * 
Mitt 3 OT?ttJ|lffi/<*-y*BWRW»fcl«KLfc 

0, mrnvtcK). a*bfc»)-rsci:tc«j:-3T»»/<* 

/^->«r^-afcffl^t5-ST^^nSA>e>, JttfcW 
Sdi:^T*#So 

[0 0 3 6] mU%H3 OT*fi!c^nfc«»A^-^«± 
5zS«J:3JcT^^^x-^SiJffllg|5 3 3 *5J:t>lgi!lS$3 4 

Sfc, ±a©«t5te»»^<*-vfcjssi;T'jHjiS© : p(» j e> 
/^^x^flgco^Sfbtcfflv^Sii £#T#So 

yjmt. xttiat), YttiaOx zwihio««^ (d— 

;k tf>y^. 3-) i:<D6aifiT*ffi/Sf l*IB»bT^ 

s*\ mfa<D^ffi*>^y*wm<omtKte, 3§sj* 

T*ffifif l*K»bTt>«6«««»6n«o t<^, Zffi73 

l/^ftim^fffco 

[0 0 3 7] tt#©#<&/<*->*ffl^T0yS 1 ^ffift 
b, ^WBWo^BfflfWtt^aAtcov^TiWSbfcfcc 
S, WfcKil 6^101 8tD«t-5^:iS*^#e. 
n/c„ &0lC^f 9«a<Diem«, Xtt (®) , Ytt 

(©) . ZN (®) > 3- (©) > bTv^- (©) » n- 
^ (©) <o#iS6fio*, if-yfto- ;l/i:<offl*-& 

(®) , zmt\^y^-tu-jVt<DWi^t)^ (®) co 
So £fc, ^0O«fi(i®5^!<DaS, tK«A»6i±MC7 



(7) 



$#Bfl¥ 1 1 - 1 5 5 8 3 6 



11 

mm l rzm&vffimtinc **r s ±$m.W}T<omma.(o s 
[oo3 8] cnzomfemmcmgz-oztf&ztf. 

ZWTjIrK tiv*\ a-;KD3gSaTffi)Sl frigid b 

SiS5l^S¥£»ll$rt S c i: T*£S c i: tft>fr%<, Ltctf 
oT, C©<i:5&3gEi3S©igW¥l8%ffl^Tffij?i?i;& 

sik&So f^cDiifigfc-.tD-Kimi^fiamii trnmr'Sb 

So 

c o o 3 9 ] (nsg^fi 3 ) mmmm i t-«, t*- *e 

SCfctcft*. B#^Jx-*©{i&*^<&S<Dkt. J* 

<lSSL/£0, ¥fi/^-yoi»|<«<!8:oft!)bft 

So 20 
[0 0 4 0] *CT, *HJ$6JKS8T*ti, 7*-^E*fiB3 

&s c -ifitc, ffiX*S6*ffa*tffi^o«»K:w«^ 

So ^CT\ mtl i &'Pmi!D+&Ct*1fP*<DTttotl& 30 
SP3 2fctttt-r*«^»Cj±«LT, 7*-*§Btt»3 21C 



12 

[0 0 4 1] ^-*12tt§P3 2KfSttSftft^7/-> 
fcffl^S^&B^JfcfcttS&JS l Ofiil© 6 

-P. 03:9, $»S53 0T*«^*-*£ffll^TiS»ifi£ 

£-##>So USSJg^ 1 <DT-fi<Dffi.tl£*mm&Wi<D7 : 
-$<Dffi.tlt*m2 2 fcB2 3 tfC^ft^ftjjrto HAS 
fffilW, 022 (a) &CjTrr«fc3K, x-* A^gB 
3 1*A AO«ffl(*ia0 3^7tOffi«1«R«ttWr*W- 
j»JgB3 1 at, ffffiiaS3 1 a fremiti.'*? 

5sasgP3 i bfc-e«js!t*nTteo, «raa5 3 1 b-e* 

i&fcifrffi-r-* «<7*-*l3*fflJ 3 2 tettttsn* J: 5 K 

S) o /<9WI/^*— XA2*WBKrr*BEfctt. 02 3 
(b) ©<t?{C, x-^EttgP3 2K«rtft*nfc*ffi/< 

®)gB3 3, Sg»]gP3 4«fct)^:SffiiJffllgB3 5*3ILT/<9 

[0 0 4 2] *fttt$ir?tdu 02 3 (a) (C^ 

f «fc 3 K, 7*—* AftSG 3 1 *A A<DSSSI5{>fjS© 3 $Gt 
OffimHB«ttfb , r«INMff3 1 at H-S9SI53 1 afr 
6#ffi/<#-y*»ttl , r*W»B3 1 bt, 

7^-^awai53 i ctctoiisfti, f*-*Ei* 

»3 2fcfci:, /<9*-*tttt»3 1 c?«»ft/<5^- 
*tf*&fflSftSo fc^JLtf, «l^LftW/^-> 

So 

[0 0 4 3] 

[^3] 
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□ — ;b 




3 — 
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A0xi 
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A 0Y2 


A 9 Z2 


Ax8 


Ay 8 


Aia 


A 0X8 
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[0 0 4 4] /<5>U;^#xXA2£|gffijf S^Stcli. so 0 2 3 (b) fcjjVT <fc 3 tc. ^-^EtlW 3 2 *c««S 
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(8) 
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[0 0 4 5] 
«4] 
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a — ;[/ 




3 — 
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X, 
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Z t 


0X, 


0 Yt 





[0046] m»95 3 o«*ffimi i tmmcmmWi^ 



6, t tt&fM t cOT ? -^-efei.Ci:^-r) ^5jci63< 
[0 0 4 7] 
E5] 





HI 


12 


W3 


JNM 


W5 


me 


t 




L 2 t 


L 3 t 


L 4 1 


L 5t 


L e t 



[0 0 4 8] /^U;V^*-X^2C0»P2 3©S^Lit 

tc/ ^ ^7. % i: 5 <fc 5 & -5 fc >0 f 5 £ ^3 mmti^ 
Zo ^CT\ S/glco^Ki^^ft^o^^fc*^, fcTF 



Offi<0#S*^fbffiant (N = X, Y, Z, 6x , e 
y , 0z , ta^JtcDT'-^^'Jtc-rS) ^ftD*L, 
Mast ^iallLfcfeBx-^c&gSMgl^Srr 
C^tCj:-3T/^Wb^*xXA2cOP2 3CDft2fLit 
20 *M*bZ a cc^SfM a Nt^£refS£2 

T-^So £fc. 1/f kJ>£^#Cy<fc?&^{t{IastT* 

[0 0 5 0] 
[*6] 
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□ — /P 




3 — 


t 


Xt 
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z, 




0 Y t 










+ a ix 


+ a 0xi 


+ a0Yt 





[0051] mm i ©sftK:g{b*#*. * tea, *7© 

£t> 1 OfcH&tStjSii (N = X. Y, Z, 0x , 0 



[0 0 5 2] 
[*7] 



WO w cp. . 

mm 
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a — ;P 




3 — 
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/Sx x t 


Y t 


$ i Z t 




/90 Y 


• 0, t 



[0 0 5 3] £fc. *8<0<fc?f;:, fegf*— 



1 fcH«T»a&5« 
[0 0 5 4] 
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Y t 


Zt 


0X1 


0 Y t 


0 zt 
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(9) 
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[0 0 5 5] 

Wft»tt*£flffc:4F-*., BBSW* ifi© 3 ;fc7C©ffi»BHB t 

)W)rt5cl:A«?*«. 10 
[0 0 5 6] »«9I2 0«W0J:3K, fttfSstfJSfctt*) 

+ zm^rmmr&to 3 ^oaiiiMR0tHii*H&r 

feOUBi*fflf» BSififi5oa®ffl*ffioW-il!l*MJift"rst.o 

* te JiBSf * c i: nrtt-e* s . 

[0 0 5 7] »«3S3©a^«5J:3K, AK^ttJiOft 
BfcfflVTKSWifiSO 3 ttVMW1IMV>WM*mtet 

T*«> SSBBHcJBfcjt&'tirSCfcft^ Irtt*f-^ff 
Lit 3 0fHHn$JRfr&/<? Hiif 38503 so 

itwiwiiftorwf, wt©*i8*>*5>;*«i$«D 

[0 0 5 9] IftftneOSMIKd:, «Illif^f*1-5i 

m>mm<o®mi*n?m 4 5 <D»b&*rar 

mica r>ttm\sitm0wgsittcm \^itm9m^39G& 
towmtrntc M-r * it *»c j: 9 »s * n * t> o t * t> , 

S»H8*tifltj&te*ffi"rs7£W-T\ i: < KS5rt»{bo» 40 
a*r*cfc4<M«*±f*fcr*J»rtW*BKW-*e 

[0060] w*3S7toig0^cDj:3»c, m<D&#tm& 

0, W*«8oaM©J:3tc, ftOttgrcift&lTtttH so 



16 

-r sum* & rzmfis<Di&.s<DmiiL'*2 - y*«i»-r 
[0061] »**9©«iBoj:3te. nb^ew. 

/££±T7?|6] i: d-;I/ t kf -y kov->t»»*-&* J: 

[0 0 6 2] m#m 1 0©fgBJ!«, ttSllfftBtfBgrS 

{umizmm&micmTik* %w®^® t . m^m 4 « fc a 

ffi&H 5 Olft#«fA fcfefc «t 9 ttfcti L fc« Hite*** -5 
H8M»f5fi<0 3 &^<£>ffi«gflftf«:Wr 5 'If ?B^6**6fcft 

^«»SJR^6ft*ffiBf*-**#i6T»Jf!i#®fe:#* 
*BW¥®t*flB**t)Otfas»), Sf*^60fSB^i:|pi 

"T § c #T» # 3 i: v»3 W tf* -5 . 
[00 6 3] W*5I 1 1 <D?£W<D£. r> 

ccb^- ^ co^g^tcaisco^fbfi^iip© l rmm^m 
ffiBf-*fcftnw-r*as©ifi«*ffifi-r-*©ii# 

#^ffi«7*-**S»bftjb!«6t>fil»!WP#W4»*T? 

«ft<fto. wwi^iaoMw^niwit 
[0 0 6 4] m&m 1 2 o»wo «t 3 ic, aw#a*v 

liif-^^Sii;: l / f «>&^*«roafbffi*in» 

LTftiJIU¥figtC#x.3t<DT'«, &/£(D}giWc 1 / f 
ilPAT, tfB*(a«WTf^i«J»ft*1fttftl/''S«S4«> 
£0J;3fc, {aBf ? -^<D'>ft< tt, lent 

i: «t o TftBiywrr * s«*Bfb* * s c t *<t* * 
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18 



* S C £W?% S £ V 3 flttS*** S„ 
[0 0 6 5] Sftttgl 4«»WO«fc3K:, »JMM8fr5 

- * *f&iflp#gyc#*. s mmmmttmz. zcticzvm 

[0E<DfMi&IftBJl] 

1 ] 1 ©»«gtt?*S. 

[0 2] raifcfflvS/^^U;^*— XA*^fSSHSH 10 
"P&So 

[0 3] H±©7ny 

[0 4 ] |S0±fcfeW-* 3 ^TcOffiBWSfi J:tfS5*ffiO 
$J£#7£©SiHJ0 T? & 3 o 

[0 5 ] RLktefett S 3 ^©ffi»Mf«Oill^ffi<08i 
[0 6 ] HI±K3S»J * 3 3C7C<DffiBtt $8*5 <fc tfS5*ffiO 

«*§s^-r 0 T? & S o 

[07] |^±fcffl^55/5aU— *<D— 0g*a*U 

(a) iiffldSBU (b) ttSBHT**. 20 

[0 8 ] n±tefevra*-e<o 3 wmm^tmx^, 

So 

[0 9] |W|±^*3V^T3S#TCT)S5«0^^-r0T^So 
[0 1 0] |W|±(cfci/^T|g^T : -<D3^7cf5B^-r0TJ- 

[011] m±iz$s^Tm#v(Dffiw.m*xk?mT>%> 

So 

[01 2] ra±fci3VT*(ft/<*— ^^BOBrtr^KrO 
[01 3] (BI±tc4oV^T^TJ-©3^7t;ffiB^-r0T' 30 

<feSo 

[014] |W|±(Cj3V^T^T'£Ogj5«0%^-r0T'^ 



[01 5] m±fo^Xmfo*Z — Z/frt><Ot'l l 7Z/7M 
[016] *»J^»2tc*fjKLfeJB!l®B**^ , rH-p* 
[017] *6S«!«2»c«jSLfciB!l^fii«*^"rH"e* 

So 

[018] mmBm2tctti&Lrcffl%m&*7ikir®T*& 

So 

[019] *si»«i2fc^jSLrcM^«^-r0-e^ 

So 

[020] mmmm2icMmLrcm^Bm^tmx$> 
[02 1] mtmm2icM^Ltcm^m^t^-v& 

So 

[022] ^ss^ffi 3 1 (Dtmm £ l TTntmm&m 1 

©:/n>y*0T?&So 
[0 2 3] Hfi6J^JB3*^'r7ny^B|-e*«o 

1 gift 
2 

3 unmm 
1 1 

1 2 j&WuftM-trv-tf- 

1 3 T Vti*^ 

3 0 SWSP 

3 1 T-ZAtlU 

3 1 a tHMtt 

3 1 b magp 

3 1 c 7^*-£»fcHgfl 

3 2 -r-^iattas 

3 3 *3iiJffiJg|$ 
3 4 fgftgp 
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